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EXECUTIVE SUMMARY 
The following report was jointly completed by David Hopper and Shane Soulsby for 
McConnell Dowell Constructors Ltd. and is based on investigations into service strikes
1
 
occurrences during the Christchurch rebuild project. The report discusses the 
methodology of investigating the root causes of service strikes, the key findings from the 
investigation, subsequent recommendations based on the findings and an 
implementation plan for the new recommendations.  
 
Methodology 
The majority of the investigative work was completed on site in order to focus the study 
in three key areas; culture, communication and procedures. Initially desktop research 
was completed on existing literature along with internal McConnell Dowell documents 
and standard operating procedures related to service strikes. 
 
An overview of the data collected: 
1. A compilation and assessment of existing service clearance practices currently 
completed by McConnell Dowell. 
2. Evaluations of previous service strikes in 2013 as part of the SCIRT rebuild. . 
3. Literature review of previous research, as well as existing documents and 
practices aimed at mitigating the occurrence of service strikes.  
4. A ‘hands-on’ assessment of procedures and incidents witnessed during on-site 
investigations.  
5. Photographs of the processes involved in the permit to excavate.   
6. Benchmarking of permit procedures with Fulton Hogan. 
 
Key Findings 
Observations made during the course of the study were summarised into 7 key findings 
relating to communications, processes and culture around service strikes. 
 
1. Learning from service strike incidents - In some instances the cause of the 
service strike was due to the Ground Penetrating Radar technician not being able 
to mark out or identify the service. Although incident reports are completed 
following a strike, back-to-back scans of the area are not always completed to 
investigate whether it was human error or beyond the capacity of the scanning 
equipment and in some cases incident reports are not completed. Similar 
situations also occurred with unknown services, where a review after hydro-
excavation was not completed. 
2. Communication - It was observed that there were discrepancies in 
communication between site engineer’s and the Ground Penetrating Radar 
technician. There were issues surrounding instruction, scope, close out and the 
SE not being present during mark out. This lack of communication sometimes 
resulted in services being missed as it was not clear to the technician whether to 
mark out in that area. 
3. Permit Efficiency - With the recent changes made to the existing excavation 
permit, issues surrounding efficiencies began to occur particularly in the 
Christchurch CBD. With increased involvement from the project engineer, delays 
have occurred waiting for the PE to arrive on site to sign-off the excavation 
                                                             
1 A service strike is when contact is made by an intrusive excavation tool on a utility such as power, water, 
gas, sewer or telecommunications which in turn causes damage to that utility. 
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permit. This can potentially encourage excavations to begin prior to the permit 
being completed.   
4. Ineffective Pre-starts - Improvements could be made to some pre-start 
meetings to increase the understanding of workers with regards to services and 
other hazards present on-site during work.  
5. Unavailability of Equipment - After investigating how Fulton Hogan completes 
their excavation permits, one of the key observations made was the availability of 
equipment. Fulton Hogan site engineers have access to Cat & Genny scanners 
to identify power and communication services. Although project engineers at 
McConnell Dowell Constructors have been encouraged to purchase/hire Cat & 
Genny scanners, they have not always been made available to the site 
engineer’s.   
6. Lack of Contractor Incentives - With service strikes having an effect on the 
forward workload of projects for McConnell Dowell as part of the SCIRT rebuild, 
currently there is no formal disincentive to subcontractors if services strikes are 
recurring.  
7. Future Proofing - With a large amount of new services being installed across 
Christchurch, as-built drawings are completed to identify where the service is 
located underground. However, there are no underground warnings/indicators for 
future workers to identify that a service lies beneath.  
8. SE meetings – Attendance to bi-weekly site engineer meetings was often low. 
Due to this, utilisation of these meetings to implement any changes across all site 
engineers was difficult. Low attendance also meant some issues could not be 
properly addressed and site engineer experiences cannot be shared.   
 
Recommendations 
The following recommendations were made to help improve the excavation permit 
process and reduce the incidence of service strikes. 
  
1. Learning from service strike incidents - When a service strike occurs, an on-
site review should be completed by the site engineer and Ground Penetrating 
Radar technician. This review will help resolve whether a mistake was made by 
the technician or whether the scanning equipment was unable to identify the 
service. This process will help up-skill the technician through previous 
experiences. 
2. Communication - To improve communication, measures such as walkovers, 
clearly defining the scope of work, giving more information about the area and 
project along with close-out before the technician leaves will help improve the 
communication between the two parties. With increased communication, the 
GPR technician will be more familiar with the site and will be able to help the site 
engineer in their requirements more easily.  
3. Permit efficiency - In an effort to improve the efficiency of creating excavation 
permits, the introduction of tablets used to complete the permit will reduce the 
time it takes for the permit to be created on site and get signed off by a project 
engineer. On top of creating excavation permits, the tablet can also be used by 
the site engineer to view site plans and drawings at a higher quality.  
4. Pre-starts - To improve pre-starts and make them more service related, an open 
discussion conducted by the site foreman relating to services in the area of 
excavation will help inform workers of what they will likely encounter throughout 
the day. Appropriate spaces to conduct the meetings along with foreman training 
from McConnell Dowell would also help improve the meeting quality.  
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5. Equipment - Like Fulton Hogan, the purchase of a Cat & Genny scanner for 
each site engineer will enable the engineer to conveniently scan for power and 
telecommunications on the spot and will not have to solely rely on a Ground 
Penetrating Radar technician to scan for services. 
6. The introduction of sub-contractor incentives and/or disincentives to prevent 
service strikes could be implemented. Similar to Fulton Hogan, a more robust 
policy or scoring system could be implemented to incentivise sub-contractors to 
work alongside McConnell Dowell to reduce service strikes.  
7. Future Proofing - To install physical future proofing in the ground, paints, 
warning tape and warning transmitters are available and are already tested and 
widely used in countries such as the USA. 
8. SE meetings – Attendance at site engineer meetings need to be compulsory as 
it was found with a higher attendance that the meetings were more productive. 
This will encourage discussion amongst engineers regarding service strikes and 
the subsequent procedures surrounding the permit. Site engineer meetings 
should become a platform for introducing new incentives and hosting small 
training exercises.  
 
Implementation 
To best utilise resources, the recommendations were ranked on three criteria; 
practicality, cost and effectiveness. Implementation was then discussed for the top 5 
recommendations. Overall, the cost implications of these recommendations are minor 
with most being changes to existing procedures at McConnell Dowell, however with the 
recommendation of new equipment, it will be up to the project engineer as to whether to 
hire or purchase. 
 
1. Communications - New communication procedures improving the culture of 
communication will begin to be implemented through official channels, with the 
opportunity for development at SE meetings.  
2. Site Engineer Meetings - New agendas will be created for the site engineer 
meetings by the head site engineer with input from all site engineers. This will 
then be implemented and monitored in future meetings. 
3. Learning from service strike incidents – Advice to be given to site engineers 
as to the new procedures to be followed after a service strike or near miss 
incident. The site engineer will then follow procedure and organise a follow up 
with the Ground Penetrating Radar technician. 
4. Permit efficiency - A slow rollout of new tablets is recommended so their 
practicality and cost effectiveness can be monitored over a small number of sites. 
If the trial is successful, it will be expanded to all site engineers. 
5. New Equipment - Upper management have agreed on the need for Cat & Genny 
scanners and approved immediate purchases/hire where necessary. Aim to have 
one per SE as soon as possible. The cost implications of purchasing this new 
equipment could be minimised by the initial hiring of equipment, rather than bulk 
purchasing. A Cat & Genny scanner can be purchased with all accessories and 
training for $4,000 +GST. 
 
Implementation of the recommendations will ideally begin in April 2014 when David and 
Shane have commenced employment as graduate SE’s. 
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SCIRT     Stronger Christchurch Infrastructure Rebuild Team 
KRA     Key Result Area 
SE     Site Engineer 
PE     Project Engineer 
CBA     Cost Benefit Analysis 
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H & S     Health and Safety 
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1. INTRODUCTION  
To minimise the potential for losses (to life, health, property, environment or essential 
public services) resulting from accidental damage to underground services, McConnell 
Dowell employees and their respective sub-contractors perform a series of checks and 
procedures in an effort to identify and locate existing services within the area of works. 
Several parties are involved with the design, investigation and works being completed 
around these services, resulting in multiple handovers of information. Although 
McConnell Dowell has a consistent company-wide excavation permit procedure which 
requires the identification of all services in the vicinity, unfortunately, incidents still occur. 
These incidents can result in potential injury or death whilst also incurring significant 
costs to the company. 
 
This report details the work of David Hopper and Shane Soulsby which is based on the 
research and investigation of service strike issues and causes for McConnell Dowell 
Constructors Ltd. Following the investigation, relevant recommendations have been 
made with subsequent implementation plans. This report coincides with the 
requirements for the Master of Engineering in Management course at the University of 
Canterbury. The work was split between David and Shane to focus on four aspects; 
Process, Communication, Culture and Cost as shown in Table 1. 
 
Table 1: Project Responsibilities 
 David Hopper Shane Soulsby 
Responsibilities Process, Communications  Culture, Cost 
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2. DEVELOPMENT OF A COURSE OF ACTION 
2.1 CURRENT PROBLEMS/STATE OF AFFAIRS 
Currently McConnell Dowell Constructors Ltd. is part of the SCIRT alliance, resulting 
from the 2010 & 2011 Canterbury earthquakes. The five member alliance was formed to 
rebuild the damaged horizontal infrastructure and has a target completion date of 
December 2016.  
 
As part of the work allocation between the five contractors, KRA’s have been 
established to distribute the workload. One of the KRA’s relates to the number of service 
strikes which occur. For the purpose of this report and investigation, the definition 
of a service strike was deemed to be the contact made by an intrusive excavation 
tool on a utility such as power, water, gas, sewer or telecommunications which in 
turn causes damage to that utility. Although the term service strikes also relates 
to services above ground such as power lines, the focus of this report was on 
services located underground.  
 
McConnell Dowell has been suffering from poor performance in this KRA in recent times, 
which impacts on forward work load. Service strikes also have a direct impact on the 
budgets of individual projects, as the cost to repair live services can be high in terms of 
loss of work, potential injuries and the direct cost of repairing the service. 
 
Of more concern than the commercial aspect, is the health and safety impact of service 
strikes, as particular types of services impose a threat of injury and in worst case 
scenario death. Services such as live power cables and gas mains impose a very real 
threat to not only workers, but also to the general public in the vicinity of the excavation. 
Although McConnell Dowell has established standard operating procedures for working 
around services, they are not always adhered to and accidents still occur on site.  
 
2.1.1 CULTURE 
McConnell Dowell as a whole has a strong focus on company culture. Things such as 
company goals, performance and notices are regularly communicated to all employees 
through official channels. Significant investment is also put towards social engagements 
and improving staff morale. Overall, the company culture aims to create an environment 
which is creative, innovative and safe. 
 
The culture around service strikes, however, is not always so positive. Phrases such as 
“service strikes are inevitable in this line of work” are heard all too often and the gravity 
of the potential consequences of a strike are often misunderstood or overlooked. Service 
strike incidents seem to invoke a perpetual blame game where there is sometimes a lack 
of accountability. These cultural issues are more prevalent among subcontractors, 
perhaps because their work culture is more out of reach of McConnell Dowell influences. 
There is often a perception that it is better to begin excavations without a permit being 
completed rather than delaying excavations.  
 
2.1.2 COST 
In the construction industry project costs are a sensitive issue and one that is often used 
as the justification for not implementing more rigorous work processes. In the 
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Christchurch rebuild service strikes are intrinsically linked with project costs since there 
is a number of costs associated with prevention work, as well as a number of costs 
associated with the response to striking a service. 
 
During the planning phase of this project, it was intended that a full CBA be conducted 
on service strike prevention. In principle a CBA appeared it would be beneficial, 
however, after completing a literature review on the subject and consulting McConnell 
Dowell employees, it was decided that this would not be an effective use of time. The 
reasoning behind this decision is that there are too many inputs and intangibles to 
include in a CBA. Each of these intangibles varies so widely from site to site and with 
such a large number of inputs, each with its own error margin, the end results would be 
nothing but an average guess. It was decided it would be more useful to examine 
individual costs related to service strike prevention and their effects.   
 
2.1.3 PROCESS 
Recent changes have been made to the processes and procedures surrounding the 
excavation permit. Revisions to the content of the permit were changed in November 
2013 to ensure that all checks were completed prior to excavation. The duration of 
permits was reduced, resulting in more permits being issued was based on the theory 
that the more checks/permits completed, the less service strikes would occur due to a 
smaller focus area. Through benchmarking, it was observed that McConnell Dowell’s 
permit structure has a similar structure to other contractors within SCIRT. 
 
2.1.4 COMMUNICATION 
Communication in general is positive at McConnell Dowell. An appropriate amount of 
communication through pre-starts and SE meetings occur, however external 
communication between parties involved in the excavation permit process and internal 
staff is sometimes lacking. Improvements to communication occurred due to the 
changes made to the excavation permit, where more communication and sign-offs were 
required to complete the process.  
2.2 PREVIOUS INCIDENTS 
A review was completed on internal incident reports relating to service strikes from 2013. 
The review involved identifying what service was most commonly hit, the reasons behind 
the strike and a conclusion as to where the fault lies; whether it is the operator or the SE. 
The majority of the strikes were procedural errors where one aspect of the procedure 
was not completed along with services which were unmarked, unidentified with no 
knowledge of the existing service. Of the service types, the most common to be struck 
were telecom and water. 
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Although Figure 1 shows that the “person at fault” is often the subcontractor, when the 
incident reports were analysed in detail it was viewed that in most cases that the site 
engineer played a role in the service strike occurring. This is mainly due to the SE 
having overall authority and control of the site, with all operations and excavations under 
the responsibility of the SE. Strikes were classified ‘N/A’ where it was deemed all correct 
procedures had been followed the strike was essentially unavoidable. 
Figure 1: Previous service strike Incident breakdown 
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3. METHODOLOGY  
3.1 SUBJECT SELECTION AND DESCRIPTION  
McConnell Dowell is currently involved with the repair and re-instatement of bridges, 
pump stations, wastewater and stormwater drainage, fresh water installation and 
roading. All of these projects require excavation and more often than not are surrounded 
by several types of services such as power, fibre optic cables, telecommunication 
cables, gas reticulation and water pipes. 
 
David Hopper and Shane Soulsby are currently employed by McConnell Dowell and will 
commence their roles as graduate SEs in April 2014. Both David and Shane had access 
to all of McConnell Dowell’s internal information and documentation and had access to 
all appropriate staff for the project. Specific people that were interviewed were chosen 
based on their role and responsibility with regards to services and projects.  
 
In order to distribute investigative work between the authors, the project was split into 
four focus sections which include process, culture and communications review along 
with a brief cost benefit discussion. The investigative work was separated into sections 
for more focused research, then all parties collaborated to analyse each section and 
make relevant recommendations.  
 
In a research project which involves multiple people in terms of communication and use, 
the most effective way to complete the project was to become involved personally in 
each phase of the permit to excavate procedure. This involved spending significant 
amounts of time with the GPR technician and multiple SEs. This type of approach 
helped give the authors a solid and practical understanding of what is required from 
each person to complete their respective tasks. This method of approach along with 
completing a benchmark study with another delivery team was developed by both 
authors along with input from the project sponsor. 
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4. COLLECTION AND PRESENTATION OF DATA  
4.1 DATA COLLECTION  
Since the majority of the project consisted of the analysis of the existing procedures and 
systems currently in place at McConnell Dowell, most investigative work was completed 
by visiting work sites with the relevant personnel and observing the tasks completed. 
Both authors also participated in completing the tasks as this not only gave them a 
better understanding of the tasks involved, but to also educate them for the future roles 
and responsibilities they will have as graduate SE’s once commencing in April 2014. All 
observations were recorded using a site diary along with accompanying photographs, 
these can be seen in Appendix E. Photographs proved useful as it was quickly realised 
that each site visited differed vastly in terms of service layout, especially in the CBD 
where there is a high frequency of live and redundant services.    
 
Data for this project included: 
1. A compilation and assessment of existing service clearance practices currently 
completed by McConnell Dowell. 
2. An evaluation of previous service strikes in the SCIRT rebuild environment. 
3. Brief literature review of existing documents and practices mitigating the 
occurrence of service strikes.  
4. A ‘hands-on’ assessment of viewed procedures and incidents witnessed during 
on-site investigations.  
5. Photographs of the processes involved in the permit to excavate. 
6. Benchmarking of permit procedures with Fulton Hogan, another contractor as 
part of the SCIRT horizontal rebuild. 
 
Once all data was obtained, relevant recommendations were made in an effort to help 
reduce the incidence of service strikes while also making the procedures and permits 
more efficient and useful to their users.  
 
For data collection, the most beneficial method to the project was the ‘hands on’ 
assessment of procedures as this enabled the authors to obtain a direct understanding 
of how the procedures and personnel work together. Having this direct contact also 
helped obtain the reflections and opinions of personnel who frequently conduct the 
procedures. The personnel involved in the analysis were: 
 




Liaison with service providers and obtaining all relevant plans and 
drawings relating to the area of works 
Service location 
technician 
The use of ground penetrating radar (GPR) scanning and Cat & 
Genny frequency scanning to locate buried services. 
Site engineer’s In charge of quality, managing sub-contractors and overseeing all 
aspects of the excavation permit and service location. 
Project 
engineer’s 
PE’s have overall responsibility for the projects, including all permits 
that are issued for excavation. 
Subcontractors Although McConnell Dowell has some self-performing crews, the 
majority of the work being completed is sub-contracted. The sub-
                                                                        Investigation into Service Strike Incidents and Root Causes
   
February 18 2014  7 
 
contractor provides the personnel, machine operators and plant to 
complete the project. 
Health and 
Safety 
Health & Safety complete safety audits for construction sites to 
make sure the project is being completed in a safe manner. Health 
& Safety also investigate any incidents such as injuries or service 
strikes where damage occurs to the asset. 
 
Whilst out on sites, the authors did not make it public knowledge to subcontractors and 
crews that the study was being conducted. This was mainly due to the cultural aspect of 
the study as it was noted that once workers know that they are being reviewed on how 
they work and operate, they often change patterns and behaviours. Due to the short 
time frame of the study, it was agreed early on that only SE’s, PE’s and selected 
foreman would know about the project.  
 
A benchmarking study was completed with Fulton Hogan, another contractor part of the 
SCIRT alliance, to compare their excavation and permit procedures with McConnell 
Dowell’s. This helped gather a different company perspective on the process and culture 
relating to service strikes and how issues which are similar to what McConnell Dowell 
encounters is dealt with. The focus of the benchmarking study was to compare the roles 
of the SE’s throughout the service identification process (GPR scanning and 
identification) along with an assessment of Fulton Hogan’s overall stance on service 
strikes.  
 
Observations were recorded daily using a site diary, where the notes on the procedures 
and communications were recorded. Other data, including a description and brief 
evaluation of the existing McConnell Dowell procedures relevant to excavations and 
service strikes, is displayed in Appendices C and D. 
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5. INTERPRETATION AND ANALYSIS OF DATA 
5.1 COSTS ASSOCIATED WITH SERVICE STRIKES 
In this section the costs associated with service strikes will be discussed. 
 
There are two clear types of costs associated with service strikes, prevention costs, and 
response costs. The key to keeping overall costs down is finding the balance between 
the two extremes. The first extreme would be to spend an excessive amount on 
prevention by slowing work to a crawl and hydro-excavating almost all trenches, 
effectively eliminating all service strikes and associated response costs. The second 
extreme would be to cut all spending on prevention, and only worry about response 
costs when services are inevitably struck. Neither of these extreme options is practical, 
and the ideal balance lies somewhere in between. 
 
Below is a list of the costs that fall within each category and their ranges.  
 
5.1.1 PREVENTION 
 GPR - McConnell Dowell uses Reveal Infrastructure Ltd. for GPR services. To 
have a technician on site locating service is approximately $150ph 
 Cat & Genny - Cat & Genny services are included in the service offered by 
Reveal Infrastructure Ltd. at the same price of $150ph 
 Hydro-excavation - Potholes - The cost of a pothole will vary depending on the 
depth, size and soil conditions, but is often approximately $80-$100.  Slot 
trenches and full hydro-excavations are more expensive, the usual rate is $180 - 
$220ph 
 On site location by asset owners - Upon request, asset owners will come to site 
and locate their own services. This is usually much more expensive than locating 
services using Reveal but varies between asset owners. 
 SE Time - SE’s spend a significant portion of their time on service location. This 
includes acquiring service plans, organising service location, site walkovers and 
permit applications. 
 Foreman time - Site foreman also spend time completing site walkovers and 
permits  
 Spotters - One of the key purposes of a spotter is to spot services in the ground 
before they are damaged by making the operator aware of service markings and 
overhead lines. 
 Purchasing Cat & Genny scanners for each SE would cost $4000 including 
training per SE. 
 
5.1.2 RESPONSE 
 Direct Repair - The costs of repairing damaged services depends on the type of 
service, its depth and level of damage. This cost can vary from as little as $200 to 
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fix a 25mm telecom cable to up to $20000 or more to fix a severely damaged 
UFB cable. A financial impact of 3-5 is greater than $100,000 as described in 
Appendix H. 
 Stand Down - Since a site is shut down after a serious strike this can be a large 
cost, especially if it's a large site with a large amount of plant and large staff. This 
cost can easily stretch to over $1000ph on some sites. 
 Investigation - When a service strike occurs, McConnell Dowell’s H&S team 
investigates the incident, and drug tests all staff on site and personnel involved. 
The cost of the investigation will vary depending on the severity of the incident 
and the causes.  
 Fines - Service strikes can have serious impacts on the environments 
surrounding them. This could be a sewage leak into a waterway, or an 
evacuation of surrounding buildings because of a gas strike. These types of 
incidents can lead to McConnell Dowell being fined or charged cleanup costs. 
 Injuries - Service strikes can cause injuries ranging from minor to near fatal. The 
cost of these potential injuries is hard to estimate, but can be very significant. 
 Death - If the service struck is either gas or power then a death is a real 
possibility. Deaths are a very intangible cost, but have been quoted at over 
$4,000,000 in other industries (National Safety Association [US], 2012). There is 
also a strong company emphasis on avoiding injury and death regardless of cost. 
 Loss of Reputation - Another intangible cost that must still be seriously 
considered in any decisions (Baker, 2005). 
 KRA’s - TOC, H & S, Service Strikes - Service strikes affect three KRAs, the 
TOC, H & S services strikes are a standalone KRA. This means a higher number 
of strikes will hurt the KRA scores and potentially lower McConnell Dowell’s 
forward workload. The exact cost of this is very hard to estimate, but must be 
considered very seriously. 
 
It is generally considered across almost all facets of construction that prevention is 
cheaper than the response (Hogan, 2013). It is believed that this holds true for 
underground services in Christchurch meaning the most cost effective balance will be 
heavily weighted towards the prevention end of the scale. 
5.2 BRIEF PROCESS OVERVIEW 
This section will document the current processes required to obtain service plans, 
engage the services with a GPR and Cat & Genny technician and completing an 
excavation permit by a SE with final approval from a PE.  
 
1. Application for service plans - Once the SE knows a project or works is about to 
commence, they engage the use of the services administrator to apply for all 
relevant service plans and drawings which detail all underground services and 
their location. In Christchurch, the website beforeudig.co.nz is an online service 
which lodges a request for all relevant service plans in the area required. Orion 
(electricity supplier) and Rockgas (gas supplier) are not affiliated with beforeudig 
and have their own respective websites for service applications. Once all service 
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drawings have been obtained they are supplied to the SE in both hard and soft 
copy format. 
  
2. Engagement of a GPR technician - As part of the excavation permit, the use of a 
GPR technician to identify all underground services is required within the project 
area. A site walkover is completed with the SE; this includes a discussion of the 
type of works to be completed. A description of the specific area which needs to 
be scanned using both the GPR and Cat & Genny scanner on all three settings 
(power, radio and passive) also needs to be given to the technician. The GPR 
technician marks out with colour coded paint all services that can be located. The 
technician will also mark objects picked up using the GPR scanner that is 
unknown as white/pink markings. Once the technician has completed the 
scanning, another walkover is completed with the SE (and also the site 
foreman/supervisor if possible) regarding the markings and areas that will be of 
particular interest to engineers and subcontractors. 
  
3. Potholing - Once the mark outs have been completed by the GPR technician, the 
subcontractor will then engage the services of the hydro - excavator to identify 
the services marked out and to also investigate the unknown mark outs that were 
identified. The purpose of the potholing is to physically identify and confirm that 
the services located match the mark out and service drawings as well as to 
establish a depth. The outcome of the hydro-excavation is overseen by both the 
subcontractor and SE. 
 
4. Excavation permit - Once all investigations above have been confidently 
completed, the SE can complete the Excavation permit which is issued to the 
operator and/or any party that is working near the services. The permit includes 
sign-offs where all applicable parties involved inspect and review the document to 
make sure all processes have been followed correctly. The permit also involves a 
drawing of all services in the specific area of excavation on one page. The permit 
is valid once a PE signs it, has a maximum duration period of 7 days and is kept 
on site.   
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6. KEY FINDINGS/ISSUES  
 
1. Learning from Service Strike Incidents 
 
Over the period of the study, the authors were able to witness first hand services strikes 
which occurred on McConnell Dowell controlled sites. In some instances the reason for 
the service strike was due to the GPR technician not being able to mark out or identify 
an underground service using either the GPR scanner or the Cat & Genny scanner. This 
inability to identify and mark out the service can be due to the following reasons: 
 
 The GPR technician was not instructed to scan that specific area. 
 The service struck was at a depth below the capabilities of the GPR scanner.  
 Due to difficult material and/or depth, the GPR scanner can be difficult to interpret 
results and cannot penetrate deep enough in some instances.  
 Both forms of scanning (GPR and Cat & Genny) were not used. 
 Locations from service plans were not correctly cross correlated with mark out 
from GPR/Cat & Genny.  
 
After the service strikes occurred an investigation would be launched into what caused 
the strike to occur. This would involve questioning all relevant personnel and discussing 
how the incident occurred. Although Reveal Infrastructure Ltd. (GPR technician) is 
involved with this incident, a back-to-back scan or review is not always completed 
on the site regarding whether the technician was not able to positively interpret 
the data. If the second scan shows that the service was identifiable, then the 
technician can learn from this mistake. Following a service strike, incident reports 
investigating why a service was missed are not always completed by Reveal.   
 
A similar situation also exists with unknown service mark outs. Currently the GPR 
technician is instructed to mark any interpretation from the GPR scanner that cannot be 
related to a service from plans as an unknown service. All markings that are unknown 
are then investigated using hydro-excavation to confirm whether a service exists there or 
not.  
 
It is instructed to the GPR technician to mark out anything which only has the slightest 
chance of being a service in order to be hydro-excavated for further investigation. 
However after this investigation is complete, the results of the unknown services 
are not relayed back to the GPR technician, meaning that the technician is not 
learning from previous experience and cannot use the results to hone his 
interpretation skills. 
 
2. Communication Issues 
 
As part of the study, David Hopper and Shane Soulsby spent significant amounts of time 
with the GPR technician and several SE’s. This provided the opportunity to witness the 
different communication methods used when engaging the services of the GPR 
technician. Communication is seen as a major factor of the excavation permit due to the 
usually high number of people who are involved in the document from handovers and 
creating the permit through to the people who use the permit in helping identify the 
hazards in their work area.  
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Throughout the excavation permit process and handover to workers, the SE is the only 
individual who is involved in all phases. In phases such as engaging the services of the 
GPR technician, site walkovers and the transfer of information to operators and 
supervisors, effective communication is significantly important for the excavation permit 
to be utilised and used properly.  
 
Communication between the SE and the GPR technician became a specific point of 
focus as it became evident that there were discrepancies between engineers on how 
they portrayed information to the GPR technician which regards to instructions of what to 
do. Some of the key findings found with regards to this were: 
 The SE would not always discuss with the technician the scope of the works 
being completed, which would make it difficult for the technician to understand 
what would be required for mark out.  
 The SE would not be able to be present for the entire mark out and walkover to 
discuss any findings with the GPR technician.   
 The GPR technician would sometimes leave the site without completing a close-
out and not discussing if any further work would be required.  
 Exact details of what the GPR technician is required to mark out was not always 
expressed. 
 In some instances the SE would not specify what exactly needs to be completed 
with the scan. 
 There is often confusion over ownership and responsibilities. SE’s are sometimes 
not aware that it's their responsibility to oversee the work of Reveal Infrastructure 
and insure it is completed appropriately. 
 
With communication being such a vital part of any project, any gaps that exist in the 
communication chain can have very influential effects to the permit to excavate being 
completed successfully.  
 
3. Permit Efficiency Issues 
 
A revised permit to excavate was developed in December 2013 in an effort to reduce the 
number of service strikes. Although the main structure of the excavation permit was 
similar to the previous version, changes were made to create more involvement from the 
PE who in-turn has overall responsibility of the site. Some of the major changes 
included: 
 
 Maximum permit period of 7 days to eliminate open ended permits. 
 Physical sign off of permit by a PE. 
 Detailed drawing of all services in the excavation area on one page. 
 Sign off from GPR technician that all applicable identifying tools have been used 
was added to a later revision. 
 
Although the new permit is an improvement over the previous versions, the time 
efficiency of obtaining a permit has decreased. The issue with the new permit was 
particularly observed on sites in the CBD, where the PE would still be based in the 
Sockburn office, where the time taken for the PE to authorise the new permit was at 
times lengthy. Authorisation is required by the PE before any excavations can take 
place. This resulted in down time waiting for the PE to arrive on site to sign off the 
document.  
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It has also been noted that depending on the type of project being completed, SE’s are 
using the permit to excavate document in different ways to suit the type of work being 
completed. For example, the work being completed in the CBD usually had an entire 
excavation permit for each lateral being installed along with a permit for the main 
wastewater line. However, on other sites such as the Wairakei Diversion, where crews 
are situated in one specific area for a much longer period of time,  a permit to excavate 
document is created for the week and the drawing page is completed daily highlighting 
the services around their workspace. This drawing was completed by the site foreman 
and had input from other members of the crew.  
 
Although evidence has shown from McConnell Dowell that a higher frequency of 
excavation permits being issued (i.e. Weekly or Daily) has reduced the number of 
service strikes, there is room to improve the efficiency of the new permit in terms of the 
time taken to obtain it. Permits cannot always be applied far in advance due to 
constraints on necessary hydro-excavations potholing which itself is constrained by 
other factors such as traffic management. 
 
The current version of the permit states “If working within 1.5 meters of known services 
has potholing been completed by hydro-excavations or air extraction?” - Since an 
answer of “No” would invalidate the permit, then this limits the distance of the permit to 
where hydro-excavation has been completed. On a fast moving site, hydro-excavation is 
often only half a day ahead of the trenching crews, meaning permits have to be issued 
up to twice daily. 
 
On slow moving sites, having hydro-excavation completed far in advance is more 
practical, but then this can allow permits to extend off almost unlimited, there is no clear 
note on the permit of an outer bound. This could be noted as an intersection, property 
boundary, service crossing or other easily identifiable landmark. The permit does ask if 
the drawing in “Appendix A” has been completed “to clearly identify the extent of the 
excavations”, however, the way the permit is currently in use, “Appendix A” is redrawn 
daily on some sites, resulting in 5 or 6 drawings per permit. How far the excavations 
extend by day 7 of the permit is controlled by how much work was completed this week, 
if it was a productive week, the excavations may have extended far past where was 
assumed or intended when the permit was signed, perhaps extending beyond hydro-
excavation work, or into an area with different risks or services. 
 
4. Ineffective Pre-Starts 
 
During the project time frame multiple pre-start meetings have been attended, across 
both self-performing teams and subcontractors. It has been found that the attendance, 
length, content and quality of these meetings varies greatly from one site to another. The 
majority of the problems pertains to subcontractors more so than self-performing. 
Problems identified included; 
 
 Poor attendance to Pre-starts by sub-contractor labourers. 
 Lack of McConnell Dowell representative at pre-start. 
 Work beginning before pre-start conducted. 
 Lack of input from attendees. 
 Poor assessments of new risks and hazards (copying previous pre-start forms 
with no new information considered). 
 Lack of appropriate space that can fit all site staff. 
 Limited focus on service strikes. 
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The above factors all contribute to a lack of understanding of the hazards on site, 
especially regarding service strikes. In order to improve safety and reduce service 
strikes it is imperative that all staff on site are aware of service locations, how they may 
interact with the day’s work, and how to deal with them in a safe manner. The pre-starts 
are a mechanism to discuss work for the day ahead as well as communicate information 
to the site crew, such as details of previous day’s near misses, service markets, 
unknowns found etc. Without effective pre starts other initiatives aimed at reducing 
service strikes will be less effective.  
 
5. Unavailability of Equipment 
 
After completing a benchmarking study with Fulton Hogan, it was noted that after the 
SCIRT meeting on 3rd October 2013 with all delivery teams regarding service strikes, 
one solution was to buy every SE a Cat & Genny scanner to locate power and 
communication cables. Although McConnell Dowell has recently developed an efficient 
and robust booking system for the use of the GPR technician, the SE still relies on the 
technician to do small scans to find even just one cable. With the availability of the 
technician at times low, there is currently no tool available for the SE to quickly identify 
power cables or communication cables, both of which are high risk cables in terms of 
injury and cost. McConnell Dowell Christchurch has 3 Cat & Genny scanners, far less 
than the number of sites of SE’s, meaning access to these tools is limited. 
 
Another issue which exists with the SE not having a tool to locate is it means the GPR 
technician needs to be called out for any location needed. This means a large time 
commitment is sometimes needed to be made for the technician to travel to the site in 
order to just mark out a small number of services. 
 
Currently if the Reveal GPR technician is not available, the only option is to use another 
GPR contractor to locate services which can come at a cost.  
 
Management has approved the purchase/hire of Cat & Genny scanners and given 
authority on purchases to the PE’s. SE’s seem unaware that they have the option 
request a Cat & Genny scanner be purchased for their site, and/or they don’t have the 
training to use it. 
 
6. Lack of Contractor Incentives/Disincentives 
 
Service strikes have a negative impact on McConnell Dowell’s KRA’s in the SCIRT 
alliance. It is partly for this reason that McConnell Dowell is concerned with the issue, 
and investing large amounts of resources to solving the problem. This is the intended 
purpose of the KRA, however, the effect is not being effectively transferred to 
subcontractors, i.e. subcontractors do not directly suffer the same negative impacts as 
McConnell Dowell when a service is struck. Therefore there is a lack of understanding 
as to the importance of reducing service strikes. Subcontractors are often unaware of 
how the system works and ignorant of the fact the high service strike rates will reduce 
forward workload which will flow on to them in the long run. 
 
During benchmarking exercises with Fulton Hogan it was revealed that they operate a 
system whereby if a subcontractor strikes 3 services their contract is immediately 
brought under review, and if they are deemed to be repeatedly negligent, the contract 
may be terminated.  
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7. Lack of Future Proofing  
 
As noted throughout the research period across all sites visited in Christchurch, many of 
the services that were potholed and identified did not have any sort of warning 
mechanism above the service to alert labourers or excavator operators to the presence 
of a live service beneath. This can often be attributed to the fact when the services were 
originally installed; no identification mechanisms were required. Some of the issues that 
were found in Christchurch were; 
 
 Telecom plans - Due to the age of the copper communication network, which in 
places like the CBD dates back to the 1920’s, the quality of Telecom plans can 
be low. This is due to the pure age of the plans and that original drawings were 
completed by hand using field books. Over time copies of these drawings have 
been produced as well as the drawing size being reduced from A1 to A3 size for 
SE’s to use on site. This makes the finer details difficult to read and understand. 
 Another aspect of the telecom network is that 20mm telecom cables are not 
included on plans. This was pointed out by a SE on the Wairakei diversion project 
where 20mm Telecom residential cables were not identified on any plans. This 
means that identification would be solely relied upon the use of the Cat & Genny 
scanner as the cable would be too small to detect on the GPR.  
 Services within services - Some services were installed into existing redundant 
services meaning the identification of the service would prove difficult as it would 
not be in its usual colour coded duct. Often in the CBD of Christchurch, 
communications services would be installed into redundant gas mains which are 
steel, which can lead to the SE and the sub-contractor to believe they are 
redundant and can be safely removed.    
 Feeder cable to Fibre Optic cables - Scanning and identifying fibre optic cables 
was proven to be difficult using the GPR or Cat & Genny scanner for the following 
reasons: 
o The Fibre optic cables were directionally drilled, meaning the GPR 
scanner cannot detect the duct because of its small size and lack of 
trenching disturbance.  
o If the duct is not fitted with a tracer wire which can be attached to, the Cat 
& Genny scanner cannot connect to the frequency of the duct to help find 
where the location of the duct is.  
 Currently all the new pipe that is installed is recorded on the as-built drawings by 
using surveying and GPS technology. Whilst this is extremely accurate, there is 
no installation of any warning tape for pipes such as water, stormwater and 
wastewater to help aid excavator operators and labourers of the location of these 
pipes in the future in the event where these pipes will need to be located.  
 
8. Underutilised SE’s Meetings  
 
Bi-Weekly SE’s meetings are currently underutilised. The current agenda mostly 
consists of items that are not seen as important by SE’s. For this reason, the meetings 
are largely held as a formality and buy in/culture surrounding them is poor. This leads to 
low attendance; especially from Sockburn or Shirley based SE’s who have to travel to 
the Cuffs Road office in Wainoni. Low attendance means items of importance usually 
cannot be decided upon and/or properly discussed, rendering the meeting useless for 
those who do bother to attend. Attendance is technically mandatory; however, this is far 
from being adhered to. The concept of an open SE forum style meeting where issues 
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can be raised is sound, however the current format needs some adjusting to maximise 
its potential. 
 
Although these key findings were witnessed, it is important to note that whilst on site 
often only one/two of the key findings would often be present.  The Key findings around 
communication was observed to be the most likely to cause a service strike, with the 
most discretions occurring in relating information to the GPR technician in the correct 
manner. As mentioned in Appendix B, the creation of clearance activities for 
communication helped develop a more consistent procedure for obtaining positive 
identification of services (Dockter, 2008).  
 
An Ishikawa diagram has also been constructed to demonstrate how the key findings 
relate to causes creating the overall event of a service strike. The Ishikawa diagram can 
be viewed in Appendix F.  
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7. FORMULATION OF RECOMMENDATIONS 
7.1 LEARNING FROM SERVICE STRIKE INCIDENTS 
When a service strike occurs, two incident reports are completed detailing the causes of 
the incident, one each from McConnell Dowell and Reveal Infrastructure. If the incident 
found to be a result of the GPR technician not being able to confidently identify a service 
it is recommended that they return to the location to re-scan the area where the service 
strike occurred. This would enable the technician and SE to investigate if the service 
was identifiable using either the GPR or Cat & Genny scanner. Completing this re-scan 
will help the GPR technician understand the data he receives from the GPR scanner. If 
the service still cannot be identified, the GPR technician and SE gain valuable 
information to help understand the limitations of the scanner for future mark outs on that 
specific site. Post incident re-scans currently occur on some sites, but there are 
instances where they are not completed. There are also cases where incident reports 
are not completed by Reveal Infrastructure.  
 
Currently the GPR technician is instructed and encouraged to mark out anything from 
the GPR data that even vaguely resembles a service or trenching disturbance. This is 
because it is still much more cost efficient to hydro-excavate the unknown service 
relative to the cost of hitting a service. Although this is a good practice to be 
encouraged, again feedback on whether the investigative hydro-excavation lead to the 
discovery of an unknown service is not given to the GPR technician. The technician 
should be recalled to site to observe the findings or provided with information and 
photographs if they cannot attend site. This means that the technician will have the 
ability to learn from these results for future reference in terms of identifying unknown 
services which cannot be linked to plans.  
 
Feedback from both these scenarios will help up skill the GPR technicians and it will also 
help involve the technician more with each site and build a stronger communication 
relationship between the technician and SE.  
 
Using a single GPR technician for the majority of McConnell Dowell work has the 
drawback that we are investing a large amount in the single person, if they quit, take 
leave or are sick then we left to start over again with a new technician. While any 
technician can complete the job, one with established relationships with all SE’s and 
knowledge of the sites will undoubtable deliver a more complete service. 
7.2 COMMUNICATION ISSUES 
Communication between the parties involved in each stage of the permit to excavate 
process is vital to the success of the permit. Observations from different sites and SE’s 
revealed that the forms and methods of communications to the GPR technician differed 
greatly. Although the projects being completed differed in terms of scope and location, 
the services of the GPR technician remain very similar in terms of marking out and 
identifying services beneath the ground. The recommendations below aim to help the 
GPR technician and SE in understanding what is required from each other. 
 
1. The SE needs to discuss with the technician each time the scope of the project 
and detail the job at hand. Describing the scope to the technician will help them 
visualise what needs to be excavated and therefore marked out. 
                                                                        Investigation into Service Strike Incidents and Root Causes
   
February 18 2014  18 
 
 
2. The excavation corridor should be marked out on the road before scanning for 
services takes place. This would help the service locator understand the scope of 
works and ensure that all necessary scanning has taken place. 
 
3. Usually after a mark out by the GPR technician, a site walkover is completed to 
discuss the markings made on the ground as to whether they match up with 
service plans. The walkover is also beneficial to discuss any features or 
discrepancies found by the GPR technician to the SE who can then either 
organise the hydro-excavator or discuss with the site foreman. Quite often there 
are features within the mark out that need to be communicated, and in the 
instance where the SE is unable to attend the walkover, a phone call or a 
description should be given by the GPR technician to discuss any features or 
issues that were encountered.  
 
4. In some cases, it was not entirely clear what the SE had instructed the GPR 
technician to achieve. It was observed that the more information and detail 
that was given to the GPR technician, the more effective and detailed the 
scan would be. The extra information would help clarify the task required and 
also help the initiative of the technician to look for the known and unknown 
services in the project area.  
5. Before the GPR technician leaves a site, a verbal closeout complementing the 
sign-off on the excavation permit should be required to be completed. This will 
make sure through direct communication between the SE and GPR technician 
that all tasks have been completed. In the past, there have been instances where 
the technician would leave the site not knowing that the SE would have another 
mark outs for them.     
7.3 PERMIT EFFICIENCY ISSUES 
The excavation permit involves input from multiple parties during the creation and use of 
the document. The parties involved are often not in the same location, resulting in 
lengthy delays around handovers. For instance on sites currently in the CBD, the PE, 
who is situated in Sockburn, needs to sign the permit for excavation to commence, 
which can result in downtime for subcontractors. A recommendation to improve the 
efficiency of the excavation permit would be digitising the permit process and the 
use of tablets to complete the permit on-site. This would enable the SE to create the 
permit on-site and send directly to the PE for review. Although initially an electronic copy 
of the permit would be created, it is still recommended that a physical version of the 
permit is still created and documented. SCIRT alliance member City Care already 
implements a digital permit process. Having an electronic document not only can 
improve efficiency, it can also improve view-ability as several parties can view the 
document from different locations.  
 
The added benefit of having a tablet on-site to create the excavation permit is that 
service drawings that are supplied in PDF can be viewed and more importantly 
zoomed in to view a specific area. Using the original PDF document will also mean 
that quality is not lost when zooming in on specific areas of interest. Again, the digital 
copy of the service plans will complement the site folder which contains service 
drawings. This will also mean that the SE will always have a complete set of service 
plans with them to provide details to either the GPR technician or foreman when not on 
site. 
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An additional option for increasing the efficiency of permit would be to plan to have 
hydro-excavations completed further in advance. This would enable excavation permits 
to be completed for a longer period on fast moving sites. The drawback of this that that 
is would often require two separate traffic management plans to complete which would 
come at a cost affecting the TOC.     
7.4 INEFFECTIVE PRE-STARTS 
Pre-start meetings are an incredibly important tool for planning works for the day ahead 
and identifying associated hazards including underground and overhead services. The 
pre-start is the opportunity for all site staff to get up to date with planned work, be made 
aware of all hazards and ask any questions they may have. Through the course of this 
investigation, pre-start meetings have been observed across sub-contractors and self-
performing teams. The quality of the pre-starts has ranged from excellent to poor, with 
the self-performing teams generally outperforming the sub-contractors. 
 
In order to reduce service strikes it is recommended that the focus is put on improving 
the quality of sub-contractor pre-start meetings. The following are key requirements for a 
pre-start to be effective; 
 
 Appropriate space - in order to conduct an effective meeting that involves all site 
staff, a room that can accommodate this number of people is needed, either a 
site office or lunch room. Meetings can be conducted outside when weather 
permits, but an indoor option is recommended. 
 Buy in - It is key that all site staff is actively involved in the pre-start and can 
understand its value, this is especially true for the foreman. If staff is merely 
completing the pre-start because it is a requirement and not because they believe 
it has value to them, it will be much less effective. Incentives that are currently 
used on some self-performing sites seem to have a positive effect on the 
attitudes of the site staff. These are small things such as having free tea and 
coffee and snacks available in the meeting room which encourages staff to arrive 
early for the pre-start. 
 Standard procedures - All subcontractors should be given information as to how 
to conduct an effective pre start. A document exists on MMS (McConnell Dowell 
Management System) that should be distributed to foreman and key site staff 
before any jobs commence. The SE should ensure the foreman understands this 
document. The foreman should also be provided with information sheets with 
common hazards for different types of work to initiate discussions. 
 McConnell Dowell Representative - In order to ensure pre-start requirements are 
being met, the SE or other appropriate McConnell Dowell employee should be 
present and actively involved in pre-start meetings as often as is practical. 
Management attendance will also help promote the importance of the pre-
start meeting. 
 Train new subcontractors on how to effectively perform pre-start meetings will 
help foreman carry out effective pre-start meetings. Foreman effectively control 
the pre-start meeting, therefore the training will be specific to them. This could be 
taught by the Health and Safety team at McConnell Dowell and subsequently 
monitored by them as well. 
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7.5 UNAVAILABILITY OF EQUIPMENT 
As mentioned in the key findings above, if the GPR technician is not available due to 
other commitments, the SE is unable to complete any mark outs or to identify 
services such as power and telecom cables. After the benchmarking study with 
Fulton Hogan, it was observed that all SE’s carried Cat & Genny scanners in their 
vehicles. This enabled the Fulton Hogan engineers to quickly identify power and telecom 
cables with ease and on the spot minimising delays.  
 
With many power and telecom cables leading into private properties, the use of a Cat & 
Genny scanner can be quickly used by a SE or foreman to quickly identify the location of 
the services before excavation begins. Although these services are marked out and 
identified as part of the excavation permit process, once excavation commences often 
the markings on the ground are lost and subsequently forgotten. If a Cat & Genny 
scanner is given to each SE, especially ones on sites which have a long duration, 
it means that power cables and telecom cables can be re-identified safely saving 
time without having to pothole again to re-identify.  
 
Although McConnell Dowell currently already has 3 Cat & Genny scanners, it is 
recommended that more are purchased/hired. SE’s should be made aware the 
purchasing/hiring Cat & Genny scanners is an option and informed who to 
request this equipment from. Training on how to use the scanners should also be 
made compulsory for all SE’s. 
7.6 SUB-CONTRACTOR INCENTIVES/DISINCENTIVES 
Service strikes negatively impact on McConnell Dowell’s KRA’s for the SCIRT alliance in 
three ways. Firstly, “number of service strikes” is a KRA itself. Secondly, service strikes 
have the potential to cause serious H&S incidents, which is another KRA. Finally, 
service strikes are expensive and may cause the project to exceed the TOC, which is 
again a KRA. For this reason, reducing service strikes is of high priority to McConnell 
Dowell, however, in some instances, this importance does not hold weight with the 
subcontractor. Since they do not have to target KRA’s, H&S and number of service 
strikes are often not seen as important unless it is resulting in a monetary loss. The link 
between McConnell Dowell’s forward workload and their own seems often overlooked or 
misunderstood. 
 
Currently subcontractors are investigated following repeat incidents, and contracts have 
been revoked/not renewed in a few cases. It is recommended that McConnell Dowell 
creates a clearer policy similar to Fulton Hogan’s “3 Strikes” policy. A robust policy can 
be more easily communicated to the subcontractors and will highlight the importance of 
a focus on reducing service strikes in order to retain contracts with McConnell Dowell. 
Having a less subjective policy in place would also help to re-assure SE’s that the blame 
for service strikes is not unfairly burdened on them alone if all correct process has been 
followed by the SE.        
7.7 LACK OF FUTURE PROOFING 
Future proofing is directed at SCIRT as a whole with regards to recently installed 
services such as wastewater and potable water lines. Currently, when new infrastructure 
is installed, it is recorded on as-built drawings using surveying equipment such as GPS. 
However, when the trenches are backfilled, no warning or identification markers are 
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placed above the service for future identification if excavations happen to commence in 
that area. If a natural disaster was to strike Christchurch again in the future, the same 
problems would occur in terms of the effort required to find these services. This lack of 
warning is even more important for power and gas, along with services which are 
directionally drilled which do not create any trenching disturbance in the soil as this is 
more difficult to identify using GPR.   
 
Currently, several options are available on the market for identification and warning of 
underground services. Some of the most practical and popular methods include spraying 
a coating of paint/dye on the benching material a specific colour to warn workers of a 
service below, a strip of warning tape or detectors which sends out a signal which can 
be scanned for to identify type and depth of the service. These detectors are sold by 3M 
and are already widely used in the United States of America.   
7.8 UNDERUTILISED SE MEETINGS 
SE meetings can be a useful tool in improving performance of sites with regard to 
service strikes. For this to happen, the culture around them needs to change, this can be 
achieved if some key changes are made such as the following; 
 Encourage attendance – Call those who are not at meetings to find out why. “I’m 
too busy” should not be an excuse unless you are required to be on site for 
something that cannot be moved - SE’s should have the skills to plan to be 
available for one hour a fortnight. With full attendance, SE meetings will be able 
to achieve much more. 
 Part of the SE meeting should be held similar to a toolbox, but for SE’s. This was 
the case in one meeting in November 2013 where a Chorus representative held 
training on service plan reading. SE meetings should be used as a way to 
constantly up skill SE’s 
 Service strike incidents should all be discussed at each meeting - The SE 
responsible for the site should have to stand up and explain the incident, what 
went wrong, why, which rules were broken, what the cost was, and what was 
learned. This will help to share the learnings across all SE’s while also acting as 
another incentive not to strike services. 
 Once the central city office is open, move SE meetings in there since it will be the 
most central office for everyone. Consider shifting the time to 4pm so SE’s can 
head home after the meeting and don't waste time going to and from Sockburn or 
Cuffs Road office, situated in eastern Christchurch. 
 Potential to open up a formal SE training meeting to promote management 
integration with the SE role 
 
Additional recommendations that do not fit under the above headings have been 
compiled in Appendix A: Additional Recommendations 
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8. IMPLEMENTATION PLAN 
A basic implementation plan has been developed from the recommendations discussed; 
the recommendations have been ranked based on three key aspects: 
 Practicality - How practical it is to implement these changes to all SE’s 
 Cost - what is the respective cost of implementing relative to continuing on 
without that recommendation 
 Effectiveness - The perceived effectiveness of the recommendation on how it will 
reduce service strikes.  
For each of these criteria, the recommendations will be scored as high, medium or low. 
This scale was chosen as the nature of the recommendations and scoring criteria mean 
scoring them on a wider spread, say 1-10, would involve too much guesswork.  
 
Using these three aspects a table has been generated to display what will be most 
effective whilst containing costs. A plan regarding how to implement the bold 
recommendations is detailed below the table.  
 
Table 3: Ranking of Recommendations 
Recommendations Practicality Cost Effectiveness Ranking  
Communication H  L H 1 
S.E meetings H L M 2 
Pre-starts H L M 3 
Learning from service strike 
incidents 
M L M 4 
Permit efficiency H M M 5 
New Equipment H H M 6 
Subcontractor incentives M/L H M 7 
Future Proofing H L N/A * 8 
 
*N/A since future proofing is not designed to have any effect on current incidences of 
service strikes. 
 
1. Communications – Communication improvement initiatives can be implemented 
immediately through the use of staff email as well as through the fortnightly SE meetings 
where it can be discussed face to face. Announcing the implementation at the SE 
meeting will mean that it is widespread and consistently achieved across all sites. 
Subsequent SE meetings can then be used to review how the communication changes 
are working and whether they can be tailored and changed further to suit each individual 
project. The costs associated with implementing communication changes are the 
additional time that would be required from both the GPR technician and the SE, which 
is deemed to be a low cost. 
 
2. S.E meetings - The implementation of a new format for SE meetings can be a simple 
process involving senior management and the senior SE in charge of the meetings, with 
input from all other SE’s. A directive from senior management needs to be made to 
inform all SE’s that attendance is mandatory. The senior SE, with input from other SE’s, 
can then draft a new agenda to be approved by senior management. Training topics for 
each meeting can be recommended by SE’s and organised accordingly by the senior SE 
in charge. Updates on progress of meetings and attendance records should then be 
communicated to senior management. SE meetings need to maintain a common 
objective which applies to all SE’s and not to become impartial. 
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3. Learning from Service Strikes – This recommendation needs to be implemented 
personally between the SE’s and the GPR technicians. With regards to obtaining the 
results of unknown scans made by the GPR scanner, if the scanner is unable to come 
back and physically review the hydro-excavations where unknown services were 
marked, photos can be supplied by the SE. Another form of feedback can be over the 
phone with descriptions and discussions about the results to the GPR technician.  
 
It is recommended that this process is adopted on CBD sites first as this is where the 
majority of issues have been arising. Feedback on the additional time required from SE 
and GRP technician can be monitored and a decision made about the effectiveness of 
the measure before the initiative is spread across all McConnell Dowell sites. 
 
Feedback and learnings from every service strike incident will be discussed at SE 
meetings. 
 
4. Permit efficiency - With the implementation of tablets for use on excavation permits, 
it is recommended that a slow rollout is used until feedback is gained on their 
effectiveness and practicality. Although the idea has already been discussed with SE’s 
at McConnell Dowell, in some applications the tablet may be more suitable than others. 
For this reason along with the cost of the tablets, this implementation should be 
constantly reviewed to measure its performance. 
 
5. New Equipment - New Equipment such as Cat & Genny’s scanners should be 
distributed immediately. This has been verified with SE’s and foreman on sites 
expressing the need to use them. Although McConnell Dowell already has three, this is 
not enough to meet the demands from all SE’s across Christchurch. With foreman and 
labourers already trained to use this equipment, their training is currently unutilised 
without the purchase of these machines. Although the cost of the machines is high, it is 
outweighed by the high the effectiveness and practicality of these instruments. 
 
Table 4: Implementation Risks and Mitigation Strategies 
Recommendation Responsibility Risks to Implementation Mitigation Strategies 
Communication SE, 
Management 








SE Meetings SE, 
Management 
 Low Buy in 
 Lack of open 
communication 
 Incentives 





Management  Not enough time 
available 
 Culture and/or 
attitude towards 
service strikes  






Permit efficiency Management, 
PE 
 Utilisation low 
 Cost 
 Review usage 
 Staggered 
implementation 
New Equipment Management,  Cost  Staggered 
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PE  Damaged on site 
or stolen 
 Low usage 
implementation 
 Bulk purchases 
 Appropriately 





The timeline for when these recommendations are implemented is ultimately at the 
discretion of McConnell Dowell, however with projects in the central city of Christchurch 
peaking midway through 2014, it is recommended that majority of recommendations are 
implemented on sites where the frequency of services are high. Ideally, the 
recommendations would be best implemented from April 2014 onwards once the 
authors have commenced graduate roles and can assist in implementation.
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  9. CONCLUSION  
The high service strike rate to date during McConnell Dowell’s Christchurch Earthquake 
Recovery (CER) project is already a major concern. Repeated service strikes are 
delaying projects, losing money, reducing forward workload and most disturbingly, 
putting employees at risk of serious injury or death. If current trends continue, it is 
forecast that incidences of service strikes will increase as SCIRT rebuild work peaks 
towards the end of 2014. This will be exacerbated by the fact McConnell Dowell is 
shifting focusing to a number of CBD projects through 2014 and beyond. Projects in the 
CBD pose a higher risk of service strikes due to the condensed nature of the existing 
infrastructure. If nothing is changed from current practices it highly likely that McConnell 
Dowell’s service strike rate will increase throughout 2014. 
 
In order to curtail the service strike rate across McConnell Dowell sites, it is 
recommended that a number of changes are implemented with regard to work process, 
communication procedures and culture around service strikes. The recommendations 
included in this report have been formulated following onsite observations, practical 
involvement, literature research, employee interviews and benchmarking. Ultimately, the 
recommendations are mainly based on the role of the SE and GPR technician as the 
majority of service strikes encountered during the investigative period were related to 
these roles. 
 
It is recommended that changes are implemented as soon as possible as per the 
implementation plan detailed in this report. As the scale of work is increasing throughout 
2014 is it imperative that changes are invoked immediately to ensure the service strike 
rate decreases, or at the very least, does not increase. McConnell Dowell is currently in 
a position where pre-emptive change is required, before projects in the CBD peak; else 
the results could be very damaging. 
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10. PERSONAL EXPERIENCES 
What was expected; 
 The purpose of the project was to investigate the causes of service strikes 
occurring on Christchurch earthquake rebuild projects. 
 Focus on culture, process and communication were used as the foundation of the 
study to investigate the key reasons for the service strikes occurring. 
 For David Hopper and Shane Soulsby to spend time out on site familiarising 
themselves with McConnell Dowell procedures and methods in an effort to 
prepare them for graduate work which will commence in April 2014.   
 
What actually occurred: 
 The majority of investigation time was spent with GPR technicians and SE’s as it 
was observed that a large portion of incidents stemmed from processes and 
communication related to these roles 
 More time than anticipated was spent on actively doing the tasks related to 
excavation permits rather than pure investigative work. 
 A period of two weeks was spent permanently on-site completing the tasks of a 
SE whilst they were away. This included completing excavation permits and 
works around live services. 
 
What went well and why: 
 Actively completing the tasks was highly beneficial to the project for gathering a 
better understanding of why service strike incidents occurred. 
 We were able to apply some of the recommendations personally during the two 
week period on-site. 
11.1 DAVID’S PERSONAL REFLECTIONS: 
With regards to completing this project with McConnell Dowell, it has been immensely 
valuable for me to complete this type of project prior to commencing as a graduate SE in 
April 2014. The project provided a unique opportunity where Shane and I were exposed 
to several facets of McConnell Dowell; an opportunity which is rarely given in a normal 
internship where normally the intern is dedicated to one site and one PE. Specific to the 
project itself, it was a great opportunity to spend time with several SE’s across 
Christchurch as it gave exposure to how they operate and communicate. Many of the 
procedures and phases studied for the project will soon form part of my core duties as a 
SE, meaning I am much more prepared.  
11.2 SHANE’S PERSONAL REFLECTIONS: 
Having had no experience in construction going into this role, the amount I have learnt in 
such a short period of time is far beyond what I had expected. The format of our project 
allowed us to spend time across many different sites and projects and work under 
multiple SE’s and PE’s. This enabled me to gain a good understanding of the 
construction industry in Christchurch. Going into my graduate SE role in April I think I will 
be much further ahead than a normal starting graduate, and this will allow me to 
progress to managing my own sites faster than normal. It has been interesting and 
valuable to get outside the normal role of an intern, the people we have met and jobs we 
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have worked on have helped to grow my passion for this industry. I would like to extend 
another personal thank you to Rick and McConnell Dowell for giving me this opportunity. 
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12. APPENDICES 
APPENDIX A: ADDITIONAL RECOMMENDATIONS  
This section details additional recommendation to reduce service strike incidents. These 
recommendations are generally smaller and more standalone than the principal 
recommendations made in section 7.   
A.1 GPR TRAINING FOR ALL SE’S 
The purpose of this would not be to train SE’s to use GPR, but to teach them how it 
works, so they can better understand its capabilities and limitations. During the course of 
our investigation, we have encountered many instances where staff that are ignorant of 
GPR technology expect much higher levels of accuracy than what is achievable, and 
also do not understand inconsistencies from site to site due to soil/surface conditions. A 
small amount of training would help SE’s better understand GPR process and hopefully 
lead to a reduction in service strike incidents. This training could be shortened or split 
into sections to enable it to be carried out as part of the SE meetings. 
A.2 END OF PERMIT LINES 
On fast moving sites with a single trench, the area which the permit to excavate covers 
should be physically marked on the roadway with paint. This would help to avoid 
confusion of permit jurisdiction where permit boundaries are either not defined or based 
on objects/landmarks that may change as the project progresses. If works extend 
beyond the permit area inadvertently, the operators may be unaware they are working in 
an area which potentially hasn’t been scanned, potholed or investigated by the SE.    
A.3 AIM FOR ZERO SERVICE STRIKES 
While this goal may be ultimately unachievable, it is about setting the culture around 
service strikes. Culture is driven by those at the top (Kajewski, 2008), and if any service 
strikes are seen to be tolerated, even those that may have been unavoidable, staff will 
assume that some level of service strikes are acceptable. This is a dangerous precedent 
to set as it may encourage blasé behaviour and disregarding of proper process. 
A.4 TABLETS - SE CULTURE 
As mentioned in section 7.3, SE tablets could help to increase permit and audit 
efficiency. This would have the added benefit of reducing the overall administrative 
portion of the SE role in the CER. Currently there is some animosity towards the SE role 
by some SE’s as it is believed that too much time is spent dealing with the administration 
and not on engineering related issues. If an effort was made to reduce the hassle of 
administration it is believed that the subculture of the SE’s would improve. 
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APPENDIX B: LITERATURE REVIEW 
B.1 PROCESS & COMMUNCATION LITRATURE REVIEW 
Literature Obtained regarding service strikes: SCIRT, Relevant National Standards and 
Academic papers. 
 
Guide for Safety with Underground Services. Published by the Occupational 
Safety and Health Service (OSH). Issued October 2002. 
 
This document is a clear, simple guide regarding locating and working around services. 
The guide is intended to be used by all those who have responsibilities under relevant 
legislation including employers, employees, owners of underground services and those 
concerned with planning, arranging and supervising work near such services.  
 
The dangers of each respective service are discussed along with the cost implications if 
the service is struck. This section of the guide helps readers understand the importance 
of services and the potential risk they impose.  
 
With relevance to the project, chapters 12.1, 2 and 3 discussing safe systems of work, it 
details that buried services are widespread and should be assumed that they are 
present until proven otherwise. This section of the guide aimed to help minimise the 
possibility of damaging them. The safe system of work has three basic elements: 
 
1. Plans and Mark outs - Plans or other suitable information about all buried 
services in the area should be obtained from each service owner before 
excavation work starts. The service owner should do everything that is 
reasonably practicable to ensure that such information is made available to 
parties making inquiries.  
2. Cable and Pipe Locating Devices - In addition to any mark-out service that has 
been provided, suitable cable and pipe locating devices should be used on-site, 
in conjunction with any available plans. It is mentioned that location devices are 
relatively inexpensive and should be available at all work sites. It also states that 
compared to the cost of the repair of a damaged service, they are a good 
investment and will recover their cost very quickly. It is also noted that locating 
devices must not be relied upon as the only check used. 
3. Safe digging practice - Excavation work should be carried out carefully, and 
follow recognised safe digging practice. The use of trial holes or ‘potholing’ using 
either hand excavation or hydro-excavation. These excavations must continue 
until all of the services have been found. If there is any doubt as to where the 
service is located, stop work and consult with the service owner. 
 
This document is detailed and concise with regards to locating and working around 
services and makes reference to all applicable standards and codes. The document is 
particularly useful for contractors with clear, concise guidelines.  
 
National Code of Practice for Utility operators’ access to Transport Corridors. 
Approved by the minister for Infrastructure. Issued 10 November 2011. 
 
This national code of practice sets out the processes and procedures for: 
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1. Utility operators to exercise their right of access to the road corridor for the 
placement, maintenance improvement and removal of Utility Structures. 
2. Corridor managers to exercise their right to apply reasonable conditions on 
working in the corridor. 
3. Managers of railway and motorway corridors to exercise their discretion to grant 
rights of access to Utility operators.  
 
Chapter Five of this document detailed the procedures for working on road and 
motorway corridors. Chapter 5.2 details the locating of existing underground utility 
structures. General procedures for location included: 
1. Identify and notify the utility operators and corridor manager and obtain 
requirements required for work under, adjacent to or over their utility structures 
2. Have located all affected underground utility structures and road structures, such 
as traffic loops, fibre cables etc., in accordance with the requirements of the 
corridor manager and utility operators responsible for their affected utility 
structures. 
3. Where excavations are required to locate the structures, employ safe digging 
practices 
4. If the party cannot locate an identified structure in close proximity to the identified 
location, notify the respective utility operator or corridor manager who is 
responsible for identifying or correctly locating its assets.  
 
Chapter five continues with general trenching procedures which are applicable to 
projects currently being completed by McConnell Dowell. It is important to note that the 
code of practice does not entail a minimum requirement or procedure to identify utilities 
or services. 
 
The code of practice is an extensive document which generally covers every aspect of 
working in transport corridors for utility operators and is readily available to the public. 
 
Development of an Underground Utility Damage Prevention Plan (UUDPP) for 
Company XYZ by Lance J. Dockter, University of Wisconsin-Stout, May, 2008.  
 
The purpose of this study was to develop a company-wide UUDPP that will minimise the 
risk of inadvertently causing damage to underground utilities that are located within the 
project areas. The Goal of the UUDPP is to verify the presence or absence of 
subsurface utilities in the project area to avoid damage to people, property and the 
environment.  
 
The report documented current best industry practices existing in the United States of 
America whilst also pointing out that a common practice for contractors regarding finding 
utilities was the “Hit and miss approach”. Other practices mentioned was the use of the 
one-call system developed in 1998. The one-call system is a service which provides 
contractors with information and plans for all applicable services and utilities in the 
project area requested. The one call system is a similar structure to what is used in New 
Zealand called BeforeUdig.co.nz, where plans and information on utilities and services 
can be requested online.  
 
Research was conducted by completing a review of current practices conducted by 
company XYZ and also conducting interviews with various members of the company 
from varying positions. On this basis recommendations were made in terms of 
investigation and planning, establishing a company-wide procedure, and creating 
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clearance activities before commencing work and excavations. Other recommendations 
that were of note was the recording and documentation of aboveground service 
indicators such as manhole covers, valve boxes, vent pipes, valve covers and 
permanent signs or markers.  
 
SCIRT Strategy to Reduce Service Strikes. Prepared by Tactical & Operational 
Leadership Groups. Thursday, 3rd October 2013. 
 
The purpose of this document was to inform the SCIRT board of further measures being 
implemented to reduce service strikes on SCIRT projects. It was identified that works 
executed on SCIRT works is a critical risk to the programme with the primary risk of 
unintended contact with power cables or gas pipelines which could be lethal. Of 
secondary concern were the costs associated with hitting services to the associated 
project.  
 
The SCIRT Tactical leadership group (TLG), working with the Operational Leadership 
Group (OLG) comprising Delivery Team Operational Managers and the five IST Delivery 
Coordinators, has reviewed actions taken to date to identify opportunities for improving 
their effectiveness and also to identify any further measures that could be introduced to 
eliminate service strikes. The following strategy was developed: 
 
1. Planning - Ensure that mitigation of service strike risk is integral at every level 
and stage of project planning. 
2. Improving the attitude, awareness and focus of construction teams. Anecdotal 
evidence had suggested that a significant proportion of the SCIRT workforce may 
not fully appreciate the criticality of service strikes as a risk and, furthermore, that 
many still believe service strikes to be an inevitable consequence of the work that 
is being completed. 
3. Training -exploit two further training opportunities that have been identified.  
a. Utilise workplace tutors to provide more instruction working around, 
possibly utilising Orion & other Utility provider training methods and 
material. 
b. Further training and/or mentoring of site foremen and supervisors to lead 
service strike elimination on sites.  
B.2 CULTURE LITERATURE REVIEW 
 
Texts reviewed; 
 (Gregersen & Black, 2002) 
 (Kajewski, 2008) 
 (Linowes, 1999) 
 (Michel, 1998) 
 (Michel, 1998) 
 (Schein, 1997) 
 (UK Department of Trade & Industry, 2000) 
 
Full details of literature can be found in section 11 - References. 
 
The sections and comments of relevance from the above texts have been paraphrased 
and summarised below. 
                                                                        Investigation into Service Strike Incidents and Root Causes
   
February 18 2014  33 
 
 
Definition of culture; Culture is commonly identified as “a set of morals, values, 
attitudes, beliefs, and meanings that are shared by the members of a group or 
organisation”. 
 
“Is a pattern of shared basic assumptions that has been learnt whilst solving problems, 
that has worked well enough to be considered valid and, therefore, to be taught to new 
members as the correct way to perceive, think, and feel in relation to those problems” 
(Schein, 1997) 
 
Importance; “Research indicates, one of the last available ‘mechanisms’ left for 
organisations to improve their competitive position within the construction industry is by 
considering its people (culture) along with its technology. In other words, if one wants to 
make construction industry organisations, groups and project teams more efficient and 
effective, then one must better understand the role that culture plays within them” 
(Schein, 1997). 
 
Culture important because it focuses on communication at all levels of the corporate 
hierarchy, where individuals identify who they are in relation to one another and the 
organisation, and where shared understandings form identifiable subgroups / sub-
cultures (Kajewski, 2008). 
 
Barriers; Change has always been and remains difficult. Organisations will change only 
as far and as fast as its collective individuals are willing to change, because people are 
and always will be ‘instinctively programmed’ to resist any change (Kajewski, 2008). 
 
Changing culture is inevitably a slow process, where the all too common phrase “you 
can’t change culture overnight” becomes a major excuse for not changing culture at all. 
Culture Type; 
 Undertakers: simply leave everything alone - ‘uninspired mourners’ of the past 
 Caretakers: just flow with the tide and only take care of things that supports their 
immediate environment – ‘if it ain’t broke don’t fix it’ 
 Risk takers (innovators): the only ones who promote new technologies, new 
communication tools and who take on new challenges head on. Contradictory to 
the ‘caretakers’ of the industry, risk takers ‘will fix it even if it ain’t broke’. (Michel, 
1998). 
 
To illustrate the above “Three men are doing the same task on a construction site. When 
asking them what their task was, the first replied ‘breaking rocks’, the second ‘earning a 
living’ and the third ‘helping to build a cathedral’ (Michel, 1998). 
 
Three types of business culture change (Kajewski, 2008) 
 Anticipatory Change: When organisations look ahead and predict change in 
advance – The most difficult, yet the most effective and least expensive. 
 Reactive Change: When organisations react to the obvious signs and signals that 
change is needed – More difficult, still effective but more expensive than 
anticipatory change 
 Crisis Change: When signs and signals to change have multiplied and intensified 
to the point where the organisation no longer can deny them – Difficult, least 
effective, most expensive.  
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“If you do not see a truck racing towards you, you are unlikely to jump out of the way. 
Likewise, if you do not realise that you are standing on a treasure of gold, you are 
unlikely to bend down and pick it up”. (Gregersen & Black, 2002). 
 
“If people fail to see the need for change (whether threat or opportunity driving it), they 
will not change” (Gregersen & Black, 2002). 
 
Methods to change culture (Kajewski, 2008) 
 One motivation for people to change is when they are confronted with a real or 
perceived threat (e.g. Job security, increasing competition, etc.), which in turn 
motivates short-term behaviours.  
 The second method is through real or perceived opportunities (e.g. Improved 
profitability, greater productivity, increased employee development, etc.), which in 
turn motivates long-term behaviour within an organisation. 
 Disbanding sub-cultures, usually by moving personnel around. 
 Changing people's beliefs and attitudes. Through participation: Formalised group 
discussions, such as morning meetings, team briefings, etc., are alternate 
methods for developing shared beliefs and attitudes through the use of formal 
communication. 
 Changing Behaviour: Changing culture is a matter of changing values and 
attitudes, rather than teaching people new techniques or replacing old 
procedures or processes with new ones. However, research indicates that 
training new skills is likely to change people’s beliefs and attitudes towards, for 
example, their capabilities in producing a new product or outcome. 
 The corporate image:  a positive attitude and commitment towards the 
organisation is not the same as a positive attitude and commitment towards one’s 
job, product quality or specific behaviour. 
 
Forces driving cultural change: Change at the top 
 
Business Challenges; looking after people - companies who fail to improve their 
attitude and performance towards respecting their own people and others, will fail to 
recruit and retain the best talent and business partners (UK Department of Trade & 
Industry, 2000). This challenge is also recognised in (Linowes, 1999) where ‘holding on 
to good people’ is regarded as today’s management challenge. Further stating that 
today’s talented professionals are highly sought after yet have increased opportunities in 
choosing the most appealing work environment. 
 
Shared Ownership (Kajewski, 2008). 
People are (generally) more committed to plans and activities when they share the 
‘ownership’ of those plans. This ‘employee participation’ is essential, because any 
organisational policies and plans will have an impact (in one way or another) on their 
‘working’ lives. Yet, on the other hand, these ‘ownership cultures’ can also fail, due to: 
 Employees having ‘initiative fatigue’. 
 Even though employees are generally and initially receptive, they may not 
understand the ‘proposal’ due to it being too complex, unconventionally written 
(too technical) or presented (different format). 
 ‘Managers listen - yet do not change’ as they may be threatened by perceived 
‘disempowerment’. 
 New or Improved plans, suggestions, recommendations, alternatives, methods, 
etc., are not supported by appropriate and timely actions from decision makers. 
                                                                        Investigation into Service Strike Incidents and Root Causes
   
February 18 2014  35 
 
 
Paper to Electronic; (Kajewski, 2008) 
Producing numerous paper copies of documents and drawings has the following 
drawbacks. 
 Management of ‘loose’ documents is often time-consuming and tedious. 
 Library ‘archives’ of documents need to be maintained to effectively access data 
as and when required. 
 The added expense incurred in the delivery of project documents to project 
members who are geographically distributed. 
In today’s business environment the more electronic documents that can be utilised the 
more efficient the processes will become over time. 
B.3 COST-BENEFIT ANALYSIS LITRATURE REVIEW 
The literature review in this case was used as backing to alter the original plan to 
undertake a full CBA analysis of service strike incidents. The following is a summary of 
two texts reviewed and their information regarding CBA. 
 
B.3.1 PROBLEMS WITH CBA 
CBA relies on the basis that all things can be converted to a monetary value via some 
exchange situation. This becomes very difficult with intangibles such as deaths, 
environmental damage, health and safety issues and loss of reputation. Any values 
calculated are likely to be subjective and have a wide margin of error. When many 
intangibles are used the margin of error quickly renders the estimates useless. 
(Ackerman, 2008)  
 
“CBA is not a suitable method of analysing schemes which are created to satisfy policies 
which have non-economic ends” (Baker, 2005). This means if the desired result of a 
potential policy is something such as health & safety performance or public image, the 
CBA isn't appropriate. This result area’s do have an economic element, but are not 
purely economic. 
 
While the information gathered to complete a CBA is still useful in the decision making 
process, crunching non-monetary values into a single bottom line number is impractical 
in most instances. 
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APPENDIX C: REVIEW OF EXISTING MCCONNELL DOWELL 
DOCUMENTS 
Review of Existing Procedures for the Excavation Process of McConnell Dowell 
Constructors Ltd.  
1. Permit Procedure for Obtaining service utility plans 
2. Underground Services Standard Operating Procedure MMS 020-T022 – 100.   
3. Permit to Excavate G: Drive document 600 – F001 – 2487 
4. Permit to Excavate document MMS 600 – F012 – 100. 
5. Safe work instructions- Work near underground services K032 – 020 – 100 
 
1. Permit Procedure for obtaining service utility plans which is completed by Sam 
Burton. Sam’s role as a services administrator is to contact all the applicable service 
providers for plans of their infrastructure in the vicinity of where construction is 
planned to take place. Discretion to contact the service provider is given by the site 
engineer prior to the project commencing work. Discretion is complemented with a 
site plan for Sam to understand the scope and size of the project. This helps Sam 
work with the utility providers in terms of how many plans need to be obtained. 
 An application is put forward on beforeUdig.co.nz which helps identify the 
area in which the construction will occur and notifies most of the utility 
providers: 
i. Christchurch City Council – Water and Waste 
ii. Communications – Chorus 
iii. Communications – Enable Networks 
iv. Christchurch City Council – LINZ  
v. Communications -  TelstraClear  
vi. Electricity – Transpower 
 Orion and Rock Gas service plans are separate and need to be contacted 
individually and have to pick up physical plans from Orion.  
 Vodafone/Telstra Clear can take upwards of 7 days to obtain plans for. 
 Site engineer contact Sam in various ways, but it is best to send a photo of 
site to get a visual understanding. 
 Site engineer notifies Sam as soon as project is given to Site engineer.  
 Permit Procedure is detailed and talks through the process of filing the plans 
on the G drive in the appropriate way.   
 Procedure document includes photos and screen shots of instructions on how 
to apply.  
Overall this procedure document is easy to follow – the process is routinely followed due 
to Sam being the only one who uses this procedure.  
2. The Underground Services Safe operating procedure document is written to 
ensure that all work in proximity to underground services is performed in a safe 
manner. The document details the responsibilities of each party involved in working 
around services.  These include: 
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 Project Manager 
 Senior Project OHS Representative 
 Superintendents and supervisors 
 McConnell Dowell and Subcontractor personnel 
 Contracts and Procurement Personnel 
The document is structured as a guideline to making a work plan identifying what needs 
to be done by who and when it needs to be completed by. The plan entails: 
 Reviewing Legislation standards, other related McConnell Dowell SOP’s and 
project risk register 
 Local requirements 
 Assess the work site 
 Develop work plans 
 Preparing the site 
 Preparing the workers 
 Undertaking the work 
 Regularly inspect the work 
 Reporting and taking action 
As summarised, this document covers everything related to underground services from 
start to finish. This includes planning and co-ordinating the correct people in order to 
complete the job and getting their   involvement long before excavation will commence.  
N.B.  Preparing a site plan showing all the underground services on a page along with 
the corridor of works are to be completed prior to work commencing.  
3. Permit to excavate – G Drive. This document is intended for the site engineer to 
complete on site and covers all the aspects of being able to excavate safely. The permit 
ensures that all steps are taken with the appropriate precautions in place. The document 
is structured like a handover document which will be signed by Foreman’s, Operators 
and GPR/Cat technician.  
The document stays on site and is usually contained in a site folder. The document 
contains an underground services contact list for all possible services that exist in 
Christchurch. The second half of the document is an excavation procedure.  
Location and Mark up 
 All known services are to be located and marked on the ground by a GPR and/or 
CAT scanner 
 Review service plans and agree that services marked on-site  
 Note any visible indicators to assist in the identification of additional services. 
 Notes that when any excavation work takes place around electrical cables, gas 
lines or fibre optic cables an engineer must be present.  
Pothole investigations 
 Pothole investigations must only be completed by hydro or vacuum excavation. 
 No mechanical excavator is allowed to work within 1.5 metres of an un-potholed 
service – this is a difficult note as it is difficult to measure when the exact location 
is unknown.  
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Identification of services 
 All services found must be visually identified and confirmed as the service 
displayed on the service plans. 
 Once all services have been identified, excavation can commence. This is a 
difficult procedure as in the current environment not all services can be identified 
as they are not picked up by scanning or on the plans. 
An extended permit to excavate procedure was added to the end of this document to 
align it closer to the SCIRT underground services requirements.  The document lacks a 
distinct order of steps in completing the permit to excavate. Although all steps are 
mentioned in the document, a close out section would aid in confirming that all steps 
have been adequately taken to safely excavate.  With the addition of the extended 
procedures, the document has become long winded and confusing as to identifying a 
distinct procedure which must be followed.  
Issues using this document have arisen as it is not the standard procedure document 
used by McConnell Dowell Constructors nationwide. This has led to the implementation 
and use of the MMS excavation permit.  
4. Excavation Permit MMS 600 – F012 – 100 
The excavation permit is intended to be used for any work which would penetrate the 
ground 150mm below grade (the ground). The permit is also only valid if work 
commences within 24 hours of issue date.  This document is shorter than the previous 
permit and is more of a checklist style document. Procedures are not ordered and just 
include a YES/NO on the requirements needed before excavation can commence.  
Requests to use the standardised excavation permit which is intended for use across 
New Zealand has been made recently to supersede the excavation permit developed in 
Christchurch. As of 20/11/13, there is still mixed use of both documents on different sites 
around Christchurch.   
5. Safe Work Instructions – Work near underground services.  
This document is a bullet pointed one page document intended for construction workers 
and Site engineers to explain the controls both administratively and on the worksite. The 
document can be viewed as a simple procedure checklist for how to work nearby 
services. Again this document is not specific to the Christchurch scenario however would 
complement the MMS excavation permit. Therefore the only detail that would be missing 
would be contact details for all appropriate service providers.  
Non McConnell Dowell Documents which are relevant to excavating around 
services: 
1. Guide for safety with Underground services, Department of Labour. October 2012. 
2. National Code of Practice for Utility Operators’ access to Transport Corridors.  
3. Definition of roles and responsibilities of each party to meet their obligations of the 
NZUAG COP 
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Table 5: Definition of roles and responsibilities of each party to meet their obligations of the NZUAG COP 
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APPENDIX D: SITE DIARY EXAMPLES 
Example of data recorded on Monday 4
th
 November 2013. Day with Dylan and Reveal 
Infrastructure. 
800-1030 
 Fendalton site for walkover with Isla Norris. Walkover completed of works to be 
done in future. Discovery of un-identified service. Looked to be an old water 
main. Drilled into it and no pressure, therefore service pipe was removed to 
continue work.  
o Service was marked out further down the road by Dylan, but was not done 
in this specific area as at the time excavator was parked there.  
o The service would have been found but was not included in any plans as it 
was a redundant service.  
o Isla was not sure of the procedure in terms of what to do with the service. 
Luke was called and eventually service was pulled out. 
o Site walkover done as more of a formality, to familiarise with the area and 
time was taken on certain segments where there would be potential future 
issues. 
1030 -1330 
 Mark out work at PS28. Sewer laterals job involving pipe bursting. Existing 
laterals were marked out and any services were marked that would cross the 
sewer laterals. Marked out all existing sewer laterals, and then proceeded to find 
any services that crossed which included, water power and telecom.  
o This site was described as being a good site most plans were clear and 
the soil quality meant good results on the screen. 
o Services were identified using a mix of GPR and CAT-gen scanner.  
o Site walkover completed with Dave, site foreman from Armadillo to show 
work that was completed and any issues we had with identification. 
1330-1500 
 Pothole investigation work around port hills. Potholing on Colombo Street –
investigation for water main. Arrived on site and original mark was for water, 
however identified as a telecom. Time was taken to understand a plan as they 
were of poor quality- time was spent backtracking in an effort to find water main. 
Another mark was made directly under the kerb, and after hydro excavating it 
was confirmed as water, with 3 other services very close by, hence difficulty 
finding.  
Notes 
 Main issue was quality of plans- overlap with a google map image. 
 Service was directly under the kerb which meant GPR scanner cannot work 
effectively due to the machine not being completely on the ground.  
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 Crews were delayed due to waiting for us, but were committed to previous job on 
PS28. 
 Work comes in ‘waves’. Difficult to plan day as generally gets calls same day for 
work/mark outs to be completed. 
 Hard to do an entire ‘scan’ of a site, as time restricted due to commitments on 
other jobs. I.e. if there was an unmarked service not on any plans, it is difficult to 
know how much time to spend if another job awaits. 
 Scanner can be very difficult to read depending on ground conditions, as GPR 
works on densities, also picks up tree roots and concrete etc. Cat-Genny is a 
good tool to use, but can only be used if a frequency can be attached. 
 Results are poor around kerbs 
 Question of whether other people understand capability of the machine and what 
data it puts out. 
 Dylan has short experience time, although is getting better and better with 
understanding data 
 Dylan finds it useful to understand the scope of project to then keep in mind for 
mark outs and what detail is required.  
 Planning by site engineers needed to book in advance, but not exactly site 
engineers fault always as job changes and new services are discovered etc. 
 Dylan receives service plans onsite. 
 Dylan mainly communicates with SE and project engineers as well as foreman. 
Can become complicated as all want slightly different deliverables. 
 Quality of plans accounts for a lot. 
 Started the day with no plans at all, but busy whole day. Means jobs come in very 
last minute. 
 Service strikes are inevitable’ –Dylan 
 GPR and cat-gen scanner do not solve all the problems, more just provide a 
guideline or indication of what might be below. 
 Scan data matched with plans to confirm type of service – purely done on 
interpretation. 
Walkover was useful for Dave @armadillo as meant he was up to speed with mark outs 
and both parties left the site on the same page. Usually walkouts are not always done if 
no issues –usually due to time constraints 
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APPENDIX E: PROJECT PHOTOS  
Project photos can be seen on the next pages, a caption for each photo is included on page 31. 
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1 Shane Soulsby with the GPR technician marking out services using the GPR scanner 
2 Shane Soulsby with the GPR technician using the GPR scanner to find services around the excavation corridor.  
3 Hydro-excavation to identify services marked out. Done to confirm location, type and depth. 




5 David Hopper using the Cat & Genny Scanner to mark out telecommunication cables.  
6 Photo showing the amount of services that can be located in one area. In this photo there are 14 different services. 
7 Photo of the data readout of the Cat & Genny scanner. The waves in which the vertical line intersects represents a service 
which is 0.8 metres deep. Another service at 0.5 metres is to the right.  
8 Hydro-excavation being used to slot trench in the CBD in Christchurch. This was located at an intersection where several 
services crossed. 
9 Photo of a CBD project in Christchurch. Saw cutting of pavement in preparation for excavation corridor.  
 
Page 3  
 
10 Saw-cutting of pavement in preparation for pot holing of services.  
11 Foreman measuring the depth of a service after hydro-excavation.  
12 Example of installing new wastewater lateral in amongst existing services and kerb and channel.  
13 An example of services crossing over each other at varying depths. In this instance a power cable crosses over a sewer 
lateral which feeds into private property.  
14 As witnessed at Fulton Hogan, a ‘leader board’ was created for each project based on performances in different areas 
such as quality, environmental, number of service strikes and program schedule. A similar framework could be adopted at 
McConnell Dowell Constructors Ltd with their subsequent projects.  
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APPENDIX F: ISHIKAWA DIAGRAM 
Ishikawa diagram summarising the key findings relating to service strikes. 
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APPENDIX G: PREVIOUS SERVICE STRIKE INCIDENTS 
Incident Number Service type Description Fault 
2114 Telecom Struck obsolete Telecom. Marked out, potholed further up road. Not as per plans. SE 
2124 Telecom New Operator on site, struck service. Communication & procedure failure Sub 
2133 Telecom No spotter, was marked out. Foreman told operator no services present Sub 
2141 Telecom Overhead line, using excavator to carry bidim cloth. Sub 
2209 Vodafone Cable under pavement, potholed and marked.  N/A 
2210 Telecom Asphalt fell on duct. Outside work hours N/A 
2208 Water Struck Valve, marked but not potholed. Inadequate spotting Sub 
2110 Telstra Procedure error, marked on plans, no potholing Sub 
2144 Telstra Not on plans, not marked, not radared. Not in service N/A 
2145 Telecom Marked & Radared. Struck between two marks. Obsolete Sub 
2150 Power Investigated location but could not find. Assumed it was along fence line.  N/A 
2166 Telstra Duct mistaken for another. Marked & Potholed. N/A 
2119 Telecom Overhead Line, boom struck cable causing snap Sub 
2136 Telecom Located and visible service, struck by operator. No spotter assistance Sub 
2347 GAS Not marked on plans, not identified. Spotter and operator highly experienced N/A 
2142 Water Procedures not followed.  SE 
2153 Power Obsolete. Not on plans and radar could not identify as not live. N/A 
2112 Power Live power identified which was not on plans at all. Hence no radar or mark out 
completed 
Orion 
2103 Telecom K&C prep, potholed telecom was struck with 20T excavator Sub 
2108 Telecom Service identified and potholed, marked. Operator deviated from planned 
excavation and failed to hand dig and find service again. 
Sub 
2111 Telstra Tree root in way of excavation. Efforts to shift root struck service which was 
connected to root. 
N/A 
2134 Water Excavating on road. Water valve struck, no valve lid. Was on plans Sub/SE 
2251 Water K&C prep, was not identified by radar, plans. Could have identified from Toby. Sub/SE 
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Table 5: Descriptions of Previous Service Strike Incidents. 
 
2304 Unknown Obsolete service. Not on plans, no radar. No damage N/A 
2075 Telecom Obsolete service. Mistaken for tree root Sub 
2128 Telstra Mark out and radar not completed for this area. SE 
2135 Water Water feed differed to what was shown on plans N/A 
2087 Telecom Overhead line. Operator slewed 180 degrees. Sub 
2115 Telecom Overhead line. Operator slewed to load truck. Boom caught low lines. Sub 
2158 Water Service valve struck, no valve box. N/A 
2007 Telstra Private property, unable to be found through radar N/A 
2160 Water In attempt to miss power cable, struck water with excavator N/A 
2213 Telstra Unprotected service damaged. Was not found, but damaged in backfill process N/A 
2302 Water Pipe bursting crew. Burst water main which came up through roadway. N/A 
2309 Water Excavator struck pipe. Investigation lead to socket breaking and resulting water 
leak. 
Sub 
2348 Power Marked & Potholed. Struck with excavator. Inexperienced spotter Sub 
2182 Telecom K&C prep. Marked and Potholed. Struck with excavator.  Sub 
2185 - Excavator operator not following procedures Sub 
2186 Power Potholed and marked, duct was 'nicked' during excavation Sub 
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APPENDIX H: EVENT IMPACT TABLE 
 
Rank Financial Impact 
Loss of Profit  




1 Less than $10,000 No injuries 
requiring any 
treatment. 
Minor localised environmental 
harm rectified within hours.  No 
protected habitat or species 
affected 
Minor breaches of 
regulations 
Minor adverse local 








Minor transient environmental 
harm that requires days for 
recovery.  No protected habitat or 
species affected. 
Minor legal issues and non-
compliance 
Media attention and 
heightened concern by 
local community. State 
Government scrutiny. 
Minor 





to work Case.  
Significant environmental harm 
that requires weeks for recovery.  
Environmental incident involving 
protected species or habitat. 
Serious breach of regulations 
with investigation and report 
to authorities, fine possible 
Significant adverse 




4 Between $1M and 
$10M 
Injuries resulting 





Very serious long term 
environmental harm or 
contamination that takes years to 
recover.   Damage to protected 
species or habitat. 
Major breach of regulation 
and major litigation 
Serious public and 
national media outcry 
Major 
5 Greater than $10M Single or multiple 
fatalities. 
Severe environmental harm or 
contamination resulting in 
permanent environmental 
damage.  Endangered species and 
habitat destroyed 
Significant prosecution and 
fines. Serious litigation. Class 
actions 
International outrage Catastrophic 
